Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.022; wR factor = 0.046; data-to-parameter ratio = 20.0.
Related literature
For related structures, see: Chaiwasie & Fenn (1968) ; Churchill & Bueno (1981) ; Albright et al. (1978) ; Mays & Robb (1968) . For applications of this class of compounds, see: Arzoumanian (1998) ; Freund et al. (2006) ; Karunadasa et al. (2010) . For the synthesis, see: Amor et al. (2000) ; Atwood & Barbour (2003) .
Experimental

Crystal data
[Mo(C 5 H 5 )Cl(CO) 3 ] M r = 280.51 Monoclinic, P2 1 =n a = 6.4958 (6) Å b = 11.7671 (10) Å c = 12.5080 (11) Å = 100.064 (2) V = 941.36 (14) Å 3 Z = 4 Mo K radiation = 1.65 mm À1 T = 173 K 0.11 Â 0.06 Â 0.04 mm
Data collection
Bruker Kappa DUO APEXII diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1997) T min = 0.840, T max = 0.937 10440 measured reflections 2355 independent reflections 1953 reflections with I > 2(I) R int = 0.035 Refinement R[F 2 > 2(F 2 )] = 0.022 wR(F 2 ) = 0.046 S = 1.01 2355 reflections 118 parameters H-atom parameters constrained Á max = 0.32 e Å À3 Á min = À0.30 e Å À3 Table 1 Selected bond lengths (Å ).
2.5030 (6) Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication: SHELXL97. supplementary materials Acta Cryst. (2012) . E68, m364 [doi:10.1107/S1600536812008471] Tricarbonylchlorido(η 5 -cyclopentadienyl)molybdenum(II)
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Comment
The oxo-complexes of transition metals, group 6 are very useful in various catalytic applications. Among the numerous transition metal-oxo compounds that have been used as catalysts, molybdenum is probably the element that stands out as the most investigated for oxygen atom transfer reactions (Arzoumanian 1998) . Remarkably, most recently, molybdenum derivative has been used to generate hydrogen from water (Karunadasa et al., 2010) . While investigating catalytic epoxidation reactions (Freund et al., 2006) , we prepared transition metalcarbonyl complexes containing nitrogen bases, chloro-and cyclopentadienyl(Cp)ligands. This compound could easily be oxidized to the dioxo-molybdenum (IV)complexes without losing the attached ligands. Trying to grow crystals of this complex by slow diffusion in a fridge, the titled compound was obtained insted, probably as a decomposition product. In the titled compound, the ligands display a piano stool arrangement. Notably, the carbonyls and the chloride ligands are spaced by the average angle of 77.49°. The Mo-C2 bond trans to the chloride, Cl1, atom [1.980 (2) Å] is noticeably shorter than the others, Mo-C1, 2.014 (2) and M-C3, 2.008 (2) Å, possibly due to the well-known trans effect. The distance between the Mo atom and the C5, C6 and C7 atoms are observed to be shorter than those between Mo and C4 and C8 because of the electronic repulsion between the electronegative Cl atom and the cyclopentadienyl ring electrons. The molecular structure of the title compound (I) is a new polymorph and differ from the structures reported (Chaiwasie et al. 1968; Churchill et al. 1981; Albright et al. 1978; Mays et al.1968 ). For example, the cell dimensions reported by Chaiwasie et al. (1968) is significantly different from our values (see crystal data).
Experimental
A solution of cyclopentadienyl molybdenum (II) tricarbonyl dimer, [Cp (CO) 3 Mo] 2 , (0.506 g, 1.03 mmol) in THF (10 mL) was added to Na/Hg amalgam in a Schlenck tube with a tap at the bottom. The mixture was stirred until the brick red solution of, [Cp(CO) 3 Mo] 2 turned pale-green to confirm the formation of [Cp(CO) 3 Mo]anions. The reduced dimer solution was filtered under nitrogen to another Schlenk tube. An excess CCl 4 was added and vigorously stired for 30 min.
The solvent was removed under vaccum to give a light yellow solid. Yield:0.55 g (61%). The solution of the product in a minimum volume of dichloromethane was allowed to undergo a slow diffusion in an excess of hexane at 277 K for a few days. Block red single crystals suitable for X-ray analysis were obtained.
Refinement
All non-hydrogen atoms were refined anisotropically. All the hydrogen peaks could be found in the difference electron density maps but were finally placed in idealized positions and refined in riding models with U iso assigned 1.2 times those of their parent atoms and the constraint distances of C-H equal to 0.95 Å. The structure was refined to R factor of 0.0221. 
Computing details
Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT (Bruker, 2006) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001) ; software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008) .
Figure 1
A view of the molecular structure with numbering scheme. Displacement ellipsoids are drawn at the 40% probability level for non-H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Tricarbonylchlorido(η 5 -cyclopentadienyl)molybdenum(II)
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (10) O2-C2-Mo1 177.9 (2) C2-Mo1-C6 88.85 (10) O3-C3-Mo1 177.9 (2) C3-Mo1-C6 99.54 (9) C8-C4-C5 107.7 (2) C1-Mo1-C6 141.41 (9) C8-C4-Mo1 73.28 (14) 
